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Introduction
The Ciconiidae is formed by 19 species currently distributed in the tropical and subtropical regions around the world. Having been recognized as a family since 1901, the storks form a well-defined group highlighted by several characteristics both behavioural and morphologic: long legs with the tibiotarsus not covered by feathers; relatively short feet and with small interdigital membranes; 12 primary remiges; 12 secondary remiges; bare parts of the head; oil gland for the feathers, pectoral muscles associated to flying high altitudes; strong beak; feathering predominantly black and white; the young have two layers of fuzz; air sacs under the skin of the neck; loss of the filoplume; similar social behaviours; uro-hydrosis (behaviour of thermal regulation through defecating on the feet) (HANCOCK; KUSHLAN; KAHL, 1992) .
The fossil records of the Ciconiidae dates from the beginning of the Tertiary Era, in the superior Eocene of France, but its largest propagation occurred during the Oligocene, and fossils of some current species, as members of Ciconia, are found since 140,000 years ago (DEL HOYO et al., 1992) . Ciconia is found all over Eurasia, C. nigra is found in Eurasia and Southeastern Africa; C. abdimii is found in Tropical Africa; C. episcopus is found in Asia and Tropical Africa and C. maguari has its distribution restricted its peers has little support and remains unsolved in the cladograms (SLIKAS, 1997), while C. nigra is considered the most primitive (basal) member of the genus (KAHL, 1971) .
There is a classification that brings the pair C. nigra e C. ciconia closer (VERHEYEN, 1959) , but this classification is not supported by Having said that, the aim of this study is to describe in detail the cranial osteology of the species that represent Ciconia (C. abdimii, C. ciconia, C. episcopus, C. maguari and C. nigra), trying to compare the characters recorded among the species that form this genus and those with the other members of the family Ciconiidae, and determine the family relationships among the species, through the methodology of phylogenetic systematics.
Material and Methods
21 specimens were studied and described (n = 21) of Ciconia (C. abdimii, C. ciconia, C. episcopus, C. maguari and C. nigra) , of the Ciconiidae. The description of the cranial osteology was comparative by using illustrations of dorsal, ventral and lateral views.
The measurements of several bone structures was made using a Mitutoyo of 300 mm pachymeter and the measures presented were the result of three measurements of the same structure in each skull.
The nomenclature used for this description followed the Nomina Anatomica Avium (BAUMEL et al., 1993) . Due to the fusion of the cranial bones of the birds, the bone delimitations of the skulls followed the description by Pascotto, Höfling and Donatelli (2006) , Posso and Donatelli (2006) , Méndez and Höfling (2007) , Silveira and Höfling (2007) and Ladeira and Höfling (2007) .
Considering that most cranial bones is even and that there is bilateral symmetry, the osteological description was given in singular form (SILVA et al., 2012; GUZZI et al., 2014b; GUZZI et al., 2015a; 2015b) . The classification and nomenclature of the species are the same presented by Howard and Moore (1998) . The specimens which were studied in loco were primarily separated (dry skull and mandible) and are part of the collection of the National Museum of Natural History (USNM), Smithsonian Institution, Washington, DC, EUA.
The specimens used in this study were In this study we have used the methodology of Phylogenetic Systematics, proposed by Wiley et al. (1991) , where taxons considered were related based on shared derivative characters (synapomorphy). The polarization of the characters followed the methodology of the external group, proposed and discussed in Watrous and Wheeler (1981) .
After describing the osteology of the species mentioned above, this study aimed to establish the primary homologies (morphologic similarities) among the taxons. Having done that, the next step was to establish the phylogenetic relations among the species of Ciconia, using characters of the cranial osteology, of the mentioned group ("in group") and of the taxons mentioned above ("out group"), trying to express the family relationships by using shared derivative characters among their members in the form of a cladogram (sensu WILEY et al., 1991) . The data were analysed using manual and numerical methods, with the help of the software PAUP for Windows (FARRIS, 1988 ). The multi-tested characters were analysed according to the methodology described by Lipscomb (1992) . 
Results

Osteology
Discussion
The interorbital diameter was codified Falconidae (GUZZI et al., 2015a; 2015b) , because in the species of these groups the temporal fossa is divided into two portions, as well as has the postorbital process less developed. In some species of Tinamidae, the temporal fossa during its ontogenetic development is formed with the contribution of the frontal and parietal bones. 
Conclusion
The cranial osteology has proven to be a useful tool for the cladistics analysis of the genus proposing the monophyly of the group.
